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Abstract 
While numerous empirical studies have been conducted in Western countries on biotechnology enterprises, little 
empirical research has been done in Malaysia especially in respect to the relationship between business factors and 
performance of halal biotech small and medium enterprises (SMEs).  In view of this, a research was undertaken to 
address the gap in the existing body of biotech SME knowledge. Using the grounded theory approach, this qualitative 
research managed to develop a conceptual framework that sheds useful information on the business factors that 
significantly impact halal biotech SMEsuccess. Specifically, this research found organizational structure, innovation 
activities, linkages, and access to financial capital, the procuring of government assistances, vertical integration, 
enterprise image, GMP compliance and halal certification as having a profound impacton Malaysian halal biotech
SME performance. 
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1. Introduction 
Biotechnology as a business refers to the employment of biological organisms to advance the 
development of products for human and animal healthcare, agricultural productivity, food processing, 
renewable resources, and industrial and environmental management (BIOTEK, 2001).  Recognizing the 
importance of biotechnology as an engine of growth for the economy, the Malaysian Government has 
made substantial investments in biotechnological applications in agriculture, human health and relevant 
industrial sectors (BIOTEK).  Biotechnology is one of five core strategies that will propel Malaysia’s 
transformation to a highly industrialized nation by 2020 (Malaysia, 2001).  
 
Characterized by small and medium enterprises (SMEs)(Abu Bakar, 2007), the halal biotech business 
in Malaysia has not been subjected to much empirical research, including on the business factors that 
contribute to its performance.In focusing on these factors, this study fills a gap in the existing literature, 
especially in Malaysia, on to the subject. In Malaysia, halal biotech SMEs areSMEs registered with the 
National Pharmaceutical Control Bureau (NPCB) of the Ministry of Health (MOH) that manufacture 
traditional, pharmaceutical, over the counter drugs (OTC EXT) and cosmetic products that conform to 
Islamic rites and requirements. These products do not come into contact with pork or contain pork as 
ingredient, by-product or packaging material. They also donot contain alcohol, blood, constituents of 
certain animals, and all kinds of meat that have not been slaughtered according to Islamic procedure (Issa, 
Hamdan, Muda and Jusoff, 2009).     
2. Methodology 
This study utilizes a qualitative method to data collection, analysis and interpretation on a relatively 
unexplored topic. It is tailored to respond to the main research question, that is; “What business factors 
contribute to the performance of halal biotech SMEs in Malaysia?” It explores this question as well as 
why some factors are more important than others. Morse and Richards (2002) identified three major 
qualitative methods namely grounded theory, phenomenology and ethnography. Of the three, grounded 
theoryhas been chosen for this study because of the nature of the research problem.  Merriam and 
Simpson (2000) referred to grounded theory method as particularly suited to examine a phenomenon 
about which little is known. Strauss and Corbin (1994) claimed that the grounded theory methodology 
can generate novel and exciting ideas about things that have already been heavily investigated.  Based on 
the stated merits of grounded theory, the authors of this study hope that it will provide new insights into 
the factors that contribute to the performance of halal biotech SMEs in Malaysia.   
 
Grounded theory methodology provides a way to conceptualize data. It begins with the researcher’s 
vision and ideas of possible routes of inquiry and the techniques and procedures merely provide the 
means to do this. However, it is important that preconceived concepts do not prevent receptiveness or 
sensitivity to new ideas that may emerge from the data. Descriptions are basic to theorizing and therefore 
need to be analyzed with a contextual awareness of the purpose of the study and its audience. Grounded 
theory methodology also provides an opportunity to explore unanticipated concepts that emerge, requiring 
the researcher to be flexible and sensitive to new or unexpected alternative issues. It provides useful tools 
to organize and manage the data. Strauss believed that it provides the structure for analytical 
interpretation of multiple actors’ perspectives through interaction with the data and that the method can be 
adapted to suit many ends (Strauss and Corbin, 1998). 
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3. Data Collection 
Data for this study were collected in the form of transcripts of eleven in-depth interviews with biotech 
entrepreneurs and supplemented by field notes. These materials represent the respondents’ opinions, ideas 
and perceptions of the business factors that contribute to their performance. Each interview was semi-
structured and guided by a set of open-ended questions. These questions were developed based on the 
main research questionand were meant to provoke further discussions on related topics. Consequently, 
they were adapted as appropriate during the interviews.  The choice of in-depth interviews for data 
collection was driven by the need to gain such information as thoughts, intentions and feelings that 
otherwise might not be directly observable (Merriam, 1998).  
 
The researchers opted for purposeful, or theoretical sampling, in order to seek out informants that 
could provide the richest and most detailed data on the subject in question (Patton, 2002). As the focus 
was on collecting detailed and in depth information, the number of respondents was kept small. The main 
criterion used for judging sample size was saturation of information. When the researchers began to hear 
the same theme being reported over and over again and no longer learned anything new from the 
participants, they were confident that a category was saturated (Glaser and Strauss, 1967), and thus data 
collection was complete. The respondents were approached directly and invited by the researchers to 
participate in the interviews. They were drawn primarily from the biotech enterprises listed by the NPCB, 
MOH, Malaysia.  
 
4. Validity and Trustworthiness of the Study 
Creswell and Miller (2000) defined validity as how accurately the account represents the realities of 
the social phenomena to the respondents and how credible it is to them. There is a general consensus that 
qualitative researchers need to demonstrate that their studies are credible. Several authors identified 
common procedures for establishing validity in qualitative research (Lincoln and Guba, 1985; Merriam, 
1998). In this study, member checking and triangulation were used to validate interview transcriptions. In 
addition, thick description was adopted to ensure that every theme that emerged during the study 
conveyed similar meaning to both respondents and the researchers.  Firsthand reporting as suggested by 
Miles and Huberman (1994) was the fourth validation strategy used. Notes taken during the interviews 
were yet another strategy employed to ensure that information gathered from the respondents was true 
and accurate.  Peer review was the sixth strategy used. Next, participatory methods of research, as 
suggested by Merriam, were used in both the semi-structured interviews and the informal interactions 
between the participants and the researchers.  Finally, identification of researcher bias added validity to 
this qualitative research (Merriam, 1998).  
 
5. Results of Cross Case Analysis 
Drawing from the in-depth interviews with 11 halal biotech SMEs, 35 themes related to business 
factors and performance emerged. These themes can be segregated into four main sections: business 
performance, property-based resources, enterprise strategies andorganizational structure.Since the 
fundamental research question deals with the factors that contribute to performance of these SMEs, a lot 
of discussion during the interviews revolved around the definition of business performance and its 
measure. Financial profitability emerged as the most used performance measure among the respondents. 
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Nine out of elevenattested to this fact. To them profitability contributes to shareholders’ wealthand funds 
future growth.  It also enables the enterprise to serve its obligations to outside parties and to realize the 
purpose of its own existence.If profitability was the most used measure, growthwas the most agreed upon 
as appropriate measure. According to Respondent 1, “In my opinion, profit and growth are also important 
to measure how successful you are.” (Respondent 1, personal communication, 15 August 
2011).Respondents 3, 4 and 5 identified sales growth as their measure of business performance with the 
latter two attributing their sales growth to market penetration. Respondent 4 also viewedfinancial 
profitability as important to finance future business growth.  
 
Four respondents (1, 2, 4 and 7) placed satisfaction highly in their hierarchy of performance measures. 
According to Respondent 1, “There are many ways to measure performance. For me, satisfaction is 
number one. You must enjoy what you are doing. Then you will be more committed and able to manage 
the business successfully.” (Respondent 1, personal communication, 15 August 2011).  On the same note, 
Respondents 3 and 4 felt that satisfaction should permeate the whole organization and not just confined to 
the upper echelon. It is only when the people at large are satisfied that they will be more motivated to 
perform better. Respondents 7 and 8 equated satisfaction with the ability to contribute to society. In 
summary, the respondents have varying interpretations of what constitutes business performance.  
 
This study reveals that business resources such as Good Manufacturing Practices (GMP) compliance, 
halal certification and enterprise image are important factors that contribute to halal business success. A 
much discussed theme, GMP compliance was associated by the respondents with safe products for human 
consumption. Today’s consumers are much more particular and one of the things that they check to 
ascertain the quality and safety of products is the GMP accreditation of the factories involved in the 
production.  Factories with GMP accreditation are trusted and they have a better chance in both local and 
foreign markets. 
 
Halal certification enables businesses to tap the lucrative Muslim segment of local and international 
markets. It was apparent from the respondents’ comments that halal certification was deemed a crucial 
success factor to their halal biotech businesses. According to Respondent 9, a non-Muslim, he said 
“...since halal itself denotes cleanliness [and] purity. [And] this is especially important in the Islamic 
markets, including Malaysia.” (Respondent 9, personal communication, 24 Sept 2011).By complying 
with the halal prescriptions, customers are assured that the products have been manufactured according to 
the dictates of the religion of Islam.   
 
According to Respondent 7, enterprise image is a success factor: “I also believe that enterprise image 
is one of the primary success factors of [name of the enterprise is withdrawn].” (Respondent 7, personal 
communication, 12 Sept 2011).To this respondent, enterprise image enables an enterprise to compete.   
According to him, “Competition in this industry is high but we are able to cope with it. One of the ways 
to enable this is through enterprise image.” Respondent 6 said thathis company is one of the pioneers in 
the industry and is stillone of the better known enterprises in this country. For four other respondents, 
enterprise image is augmented by the length of time that an enterprise operates. Of these four, three 
further attributed it to the quality of the products. The respondents also associated good image with 
additional income through contract manufacturing activities.   
 
Strategies adopted by management are equally important to the success of biotech enterprises. Five 
strategies were found to have a profound impact. These are access to financial capital, government 
assistances, linkages, innovation activities and vertical integration.Access to financial capital is a primary 
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business strategy for achieving success (Aldrich and Auster, 1986).  The criticality of capital access was a 
key consideration for all the respondents. Respondent 5 (personal communication, 4 Sept 2011) was 
succinct when he said, “Another factor that I believe is important is the adequacy of financial resources. If 
not for adequate capital, nothing can be done.”  Equally candor was the comment from Respondent 7.  As 
to the sources of the much required capital, the same respondent said, “We receive aid from the 
government, banks, and even individuals or private enterprises.”Respondent 2 was of the opinion that 
mere reliance on member partners as a source of capital is inadequate.  He also singled out the 
government and the banks as the other required sources of financial capital.  Sufficient capital is required 
not only for normal operating needs but also  
to adequately equip and run the factory in line with GMP guidelines, as highlighted by Respondent 
2.Other respondents (3, 4, 6 and 8) stressed the importance of capital for expansionary plans. In this 
matter, Respondent 6 said, “Even though small, in order for a company to expand, we require an injection 
of external capital. In this regard, our company receives external financial help that allows us to expand, 
as can be seen today (Respondent 6, personal communication, 8 Sept 2011).” 
 
Respondents 4 and 9 identified adequate capital as necessary for new market ventures.  According to 
Storey (1994), for a business to grow and succeed, it needs to provide novelty products that are different 
from what the market already provides. This can only happen through research and development 
(R&D).In general, the respondents recognized the importance of R&D. Respondent 9 (personal 
communication, 24 Sept 2011), attributed success to, “…among others, our very own R&D facilities, 
manufacturing plant, product formulations, beauty centers, academy and our distributor of beauty 
equipment.”  She further elaborated about her R&D initiatives and provided examples of how R&D has 
been able to contribute to her current performance. 
 
One of the product characteristics that contribute to the success of Malaysian halal biotech SMEs is 
the “wow!” factor of product newness. Product newness and innovation are closely linked to R&D.  
According to Respondent 3, “It is in this R&D unit that we spawn new products that are different from 
those offered by others.” (Respondent 3, personal communication, 29 June 2011).With the creation of 
new products, Respondent 2 (personal communication, 21 August 2011) believed that this would put the 
enterprise in a better position vis-a-vis its competitors.  He commented that, “R&D can help develop 
many new products and this can boost our competitiveness.”This sentiment was shared by Respondent 1 
when he said, “Being able to be the first to the market is very important in this industry as competition is 
very intense.” (Respondent 1, personal communication, 15 August 2011).Introducing new and unique 
products through innovation is a key characteristic of technology-based SMEs (Zahra, 1993).These 
products cater to the whimsical needs of customers and they confer the enterprise producing them with a 
significant competitive edge over its competitors.  Hence, enterprises seek desperately, via R&D, to be a 
step ahead of competition with the creation of ever new and unique offerings.   
 
Respondents 4, 7 and 8 cited product uniqueness as having attracted customers to their products and 
thereby contributed to the performance of their businesses.A majority of the respondents found 
collaborations with each other and with universities, research institutions and individual researchers to be 
immensely beneficial.Respondent 2, for instance, discovered that linkages with members of the same 
industry have enabled his business to receive help and support. Three other respondents mentioned that 
collaborations with universities and other research institutions yielded benefits in terms of assistance, 
product quality enhancement through R&D, and many more. Respondent 5 developed close relationships 
with the MOH, universities and relevant government agencies. For Respondent 2, collaboration with a 
particular university has enabled his business to receive guidance in operational aspects, including in 
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particular, the compliance to the earlier mentioned GMP. Respondent 4saw in the collaborations with 
universities and other research institutions an opportunity to upgrade the quality of his products and to tap 
their R&D expertise and facilities. Collaboration with universities and other research institutions is also 
aimed at soliciting support services and consultation from a group of experts from these reputable bodies.  
 
The above findings on constructive collaboration are consistent with those of previous studies (e.g., 
Meeus, Oerlemans and Hage, 2004; Mian, 1997) where the relationship with established and reputable 
organizations such as leading research universities was found to have enhanced enterprise performance. 
The study by George, Zahra and Wood (2002) on 147 biotech enterprises showed that enterprises with 
university linkages reported lower R&D expenses while having higher levels of innovative outputs. This 
enabled the enterprises to reduce their overall costs and achieve superior performance. Peters and Becker 
(1998) highlighted a strategy widely used by technology-based enterprises to develop close linkages with 
universities that can offer flexibility in conducting R&D activities. Linkages with universities also give 
the enterprises a window on emerging technologies and scientific discoveries (George et al., 2002). 
Another aspect of collaboration involves the SMEs dealing directly with individual researchers from 
academic research institutions. Four out of nine respondents credited their personal linkages with 
researchers as having contributed to their performance. In line with prior studies, the findings from this 
study also suggest that such collaborations benefit both ways and represent a win-win situation where the 
objectives of both parties are achieved (George et al., 2002). 
 
In Malaysia, government assistance of technology-based SMEs comes in the forms of loans and grants 
for R&D activities, provision of information and other advisory services. The respondents of this study 
identified the MOH as being one of the key ministries that have channeled much support particularly in 
industry standard compliance guidance. Respondents 2 and 6 cited the lack of much needed additional 
resources for business expansion as a reason for seeking help from the government. According to 
Respondent 6, “Indeed there are aids from the government. This is particularly true during the early years 
of our expansion. I feel that these aids are very useful to companies like us.” (Respondent 6, personal 
communication, 8 Sept 2011).Other than financial aid and GMP implementation support, the respondents 
detailed other types of help rendered by the government. This includes the sponsoring of seminars, 
expositions and trade missions and the provision of business networking. 
 
Both forward and backward integration were cited by the respondents as key enterprise strategies. 
Respondents 9 and 7 chose vertical integration as one of the growth strategies to achieve greater 
performance. To accomplish this, they opted for the establishment of new and separate business entities 
that were run by their own groups of management teams. Respondent 9 was among those that have 
successfully expanded their businesses internationally. One of the reasons cited by Respondent 9 
(personal communication, 24 Sept 2011) for embarking on geographical diversification was customer 
loyalty.The choice of geographical location was driven by the existence of new and growing markets. 
Respondent 9 further explained, “We are also targeting new and growing locations and markets like 
China and India for our operations.”  (Respondent 9, personal communication, 24 Sept 2011). 
 
An interesting finding of this study is the muted impact of organizational structure to biotech SME 
success. According Respondent 2 (personal communication, 21 August 2011), “An organization structure 
is imperative for all types of organizations. Nevertheless, there are businesses that fail despite having 
well-structured organizations!”  A somewhat indirect link between organizational structure and business 
success was mentioned by Respondent 8, whofelt that empowerment and greater freedom that come from 
an accommodating organization structure can positively impact an organization.  Recognizing the need 
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for an organization that is flexible to changes, Respondent 9 recounted the sharing of management 
responsibilities when the company embarked on its local and international expansion plan.   
6. Analysis 
The NVivo10 Qualitative Data Analysis Software was used to aid in the identification, condensing 
and analysis of the interview data in order to address the research question. The transcribed data from the 
interviews were divided into nine separate documents according to the number of respondents.  Each 
document was opened separately and coded.  Grounded theory uses three level of coding. Initially, open 
coding is adopted. This is the stage where the transcripts are examined and coded via a process which 
breaks the interview into discreet threads of datum. These data are eventually collated and accrue to form 
categories of similar phenomena. The process of open coding examines the data without any limitations 
in its scope and without the application of any filters. Thus all data are accepted. As the categories begin 
to fill, those that are most dense become known as core categories (Glaser, 2001).  As core categories 
become apparent, the researcher moves to the second level of coding, known as selective coding.   
 
Selective coding allows the researcher to filter and code data which are determined to be more 
relevant to the emerging concepts. Therefore only the most relevant parts of a transcript are used and 
coded, and to facilitate this, interview questions are continuously reformulated to include the new and 
more focused direction of the research.The final stage of coding is known as theoretical coding. 
Theoretical coding occurs when core categories have become saturated. Saturation is both a peculiarity 
and strength of grounded theory. Unlike other methods of qualitative analysis which acquire rigour 
through multiple levels of confirmation or triangulation (Mertens, 1998), grounded theory builds on the 
analytical case by constantly seeking new categories of evidence.   
 
Eventually, after a period of data collection, a point is reached when no new data is forthcoming. This 
is the point of saturation. “One keeps on collecting data until one receives only the already known 
statements” (Selden, 2005, p. 124).  Theoretical coding examines these saturated categories for 
conceptual relationships between categories and their relevance to the literature (Glaser).Initially there 
was no attempt to combine or eliminate the themes that emerged from the interview transcripts.  
However, when the full list of themes had emerged, the process of integration and screening began. 
During this stage, any doubtful theme was left to stand alone rather than being eliminated or integrated. 
Consequently, 14 themes were integrated into 4 themes, thus reducing the number of themes to 21.  
Again, the guiding principle was, “when in doubt, don’t integrate or eliminate.”  Next, the themes were 
integrated into Tree Nodes representing Parent (P), Children (C), and Grandchild (G) nodes.  Eventually, 
the total list of 21 themes was segregated into 4 Parents, 12 Children and 5 Grandchildren nodes. Again, 
the researchers’ guiding principle was to retain all doubtful themes.   
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7. Conceptual Framework 
As a result of this qualitative study, a new conceptual framework of entrepreneur factors contributing 
to the performance on halal biotech SMEs was constructed as shown in Figure 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure1.  Conceptual framework of enterprise factors contributing to the performance of halal biotechnology SMEs 
in Malaysia 
8. Conclusion, Limitations of Study and Recommendations 
The objective of this qualitative study is to explore the business factors that contribute to the 
performance of Malaysian halal biotech SMEs and to come up with a conceptual framework that 
encompasses the main factors. It was carried out according to the grounded theory methodologies 
originated from the works of Glaser and Strauss (1967) and Strauss and Corbin (1994). Data were 
collected via 11 in-depth interviews with 11 Malaysian biotech entrepreneurs. Each Interview and related 
field notes were transcribed verbatim and analysed by the NVivo10 Qualitative Data Analysis Software. 
These interview transcripts yielded four main themes related to the business factors that contribute to 
halal biotech SMEsuccess: business performance, property-based resources, enterprise strategies and 
organizational structure. A conceptual framework was subsequently crafted to provide plausible 
explanations of enterprise competitive advantage through its exploitation of internal resources and 
capabilities.  
 
Several limitations arising from the nature of the research and the industry involved deserve attention. 
These limitations also point to opportunities for further research in this area.  Firstly, the fact that the 
respondents were not obliged to mention other strategies or factors during the semi-structured interviews 
does not mean that they do not exist. Hence, a more standardised questionnaire could be of assistance for 
further research. Secondly, this cross-sectional research that involves face-to-face interviews is not 
without its shortcomings. The main disadvantages of face to face interviews are the possible distortions in 
responses caused by personal bias, anger, anxiety, and politics. Distortions can also come about from the 
simple lack of awareness since interviews can greatly be affected by the emotional state of the 
interviewees at the time of the interviews (Patton, 2002).  The third limitation of this research is its 
entrepreneur-centricity. It assumes that the entrepreneur is the dominant figure who determines the 
performance of the enterprise. It is obvious that this assumption fails to include the myriad of set-ups that 
characterize the SMEs in Malaysia.  SMEs that operate without a dominant player or SMEs that are 
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owned and managed by a team of entrepreneurs would be left out unwittingly. It is therefore important 
that future research looks into the impact of owner-manager teams on biotech SME performance. In 
addition to the above, this research does not address the impact of entrepreneurs who own multiple 
enterprises.  It is possible that due to diversion of effort, attention and resources, enterprise performance is 
affected. Hence, future research on technology-based entrepreneurship should investigate the impact of 
multi-enterprise ownership.  
 
With regard to methodology, the rich findings of this study imply that grounded theory can be a useful 
analysis tool for several areas in management research, in particular when the aim is to address questions 
about the meaning and context of social phenomena. Sample size, whilst appropriate for qualitative 
research, should be considered adequate only for exploratory analysis. It is generally accepted by 
qualitative researchers that generalizability is neither desirable nor necessary; as such studies are not 
designed to allow systematic generalizations to some wider population. Future studies,therefore, may 
attempt to test the theory and variables developed in this study through large-scale quantitative surveys or 
through further in-depth qualitative studies.  It is also recommended that a longitudinal study be carried 
out to validate the framework drawn up by this study.  This research has been done in the Malaysian 
context; an international replication of the research may provide interesting insights. Furthermore, such 
projects need not be limited to single settings but can also include a cross-cultural perspective, as 
demonstrated in the study described here. Future research may also combine self-reports with other 
qualitative methods, such as participant’s observation, because replies to interview questions may not 
have a stable relationship to actual behaviour in naturally occurring situations. 
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